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L8 ANSWER 1 OF 10 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Chemically modified konjac glucomannan with high colloid osmotic pressure: 

Physiological evaluation in a rabbit model as a plasma substitute 
AB Carboxylmethylated konjac glucomannan (CKGM) is a carboxylmethylated 

polymer of mannose and glucose that is derived from the plant 

Amorphophallus konjac cultivated in East Asia. The CKGM solution had a high 
volume-expanding efficacy and was evaluated as a plasma substitute in the 
present study. Ameliorative hemorrhagic shock rabbits were used as the 
model animals. The in vivo hemodynamic and hemorheol. properties, 
including blood pressure, blood viscosity, hematocrit, erythrocyte 
deformation index and erythrocyte aggregation index, were measured in 
animals treated in the CKGM solution The in vitro colloid osmotic pressure 
(COP) of the CKGM solution was measured to estimate its plasma-expanding 
efficacy. These parameters of the CKGM-treated group were compared with 
groups exposed to 4 other treatments: human serum albumin (HSA) , 
hydroxyethyl starch (HES), polygeline and normal saline. The CKGM solution 
showed an exceptionally higher COP than other therapy solns. For example, 
the COP of 1% (weight in volume [w/v] ) CKGM solution is comparable to those of 

6% 

(w/v) HES solution and 5% (w/v) HSA solution Accordingly, the CKGM solution 
can be 

transfused in a much lower dosage while maintaining its plasma-expanding 
efficacy. The CKGM-treated group showed an improved intravascular 
persistence and good hemodynamic and hemorheol. properties. Biopsy anal, 
suggested no organ dysfunction in the group treated in CKGM solution 
Moreover, the high plasma-expanding efficacy and inexpensive availability 
of the CKGM solution may facilitate its clin. application as a potential 
plasma substitute. 
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TI Chemically modified konjac glucomannan with high colloid osmotic pressure: 

Physiological evaluation in a rabbit model as a plasma substitute 
AU Li, Suping; Hu, Tao; Chen, Yali; Wang, Xianwei; Liu, Tao; Ma, Guanghui; 
Su, Zhiguo 

CS National Key Laboratory of Biochemical Engineering, Institute of Process 
Engineering, Beijing, 100190, Peop. Rep. China 

SO Glycobiology (2010), 20(8), 950-958 
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L8 ANSWER 2 OF 10 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Effects of hypertonic-hyperoncotic solution on cardiac function and 

extravascular lung water in children after open-heart surgery 
AB The effects of hypertonic-hyperoncotic solution (HHS) on cardiac function and 
extravascular lung water in children after open-heart surgery for 
congenital cardiac disease were evaluated. Fifty children with congenital 
cardiac disease were randomly assigned to 2 groups. The HHS group 
received HHS (7.5% sodium chloride with 6% hydroxyethyl starch 200 
kDa) . The ISS group (the control group) received isotonic saline 
solution (ISS 0.9% sodium chloride). Cardiac index (CI), extravascular lung 
water index (ELWI), stroke volume index (SVI), mean arterial pressure (MAP), 
and systemic vascular resistance index (SVRI) were measured. Immediately 
after surgery, patients were loaded either with HHS or with ISS (4 mL/kg) . 
Sodium concentration, osmolality, thrombocyte count (TC), fibrinogen, and 
arterial blood gases were detected before operation, immediately after 
loading, 15 min, 1, 4, 12, and 24 h after the end of volume loading. 
Hemodynamic parameters were recorded at the same time. The total amount of 



dobutamine required was documented. In HHS group, MAP, SVI and CI 
increased, and SVRI decreased significantly after the administration of 
HHS, compared with ISS group and before administration (P<0.01 or 0.05). 
Both CVP and HR were unchanged in both groups. In HHS group, ELWI 
decreased significantly, compared with before volume administration. But 
ELWI increases directly and remained elevated for 60 min after the 
administration of ISS. Sodium concentration increased immediately after 
infusion 

of HHS. The postoperative need for infused dobutamine in the patients in 

HHS group was decreased, compared with ISS group (P<0.05). All patients 
left the hospital in a clin. sufficient state. A single infusion of HHS 
after cardiac surgery was safe. After cardiopulmonary bypass surgery, the 
administration of HHS increased CI by elevating SVI in combination with a 
decreased SVRI. ELWI significantly decreased, which suggested that HHS 
effectively counteracted the capillary leakage. 
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extravascular lung water in children after open-heart surgery 
AU Li, Danfeng; Wan, Xi; Cheng, Bangchang; Xu, Jinjin 
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L8 ANSWER 3 OF 10 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Effect of medium-molecular-weight hydroxyethyl starch 
on the functions of blood coagulation and fibrinolysis 

AB The study was performed in 30 adult patients, ASA grade I-II, scheduled 
for selective surgery, which were randomly allocated to receiving i.v. 
infusion of 6% HAES-sterile (HES) group, lactated Ringer's solution 
(RL) , at the rate of 20mL-kg-l -h-l for 60min, resp., with 15 
case in each group. Venous blood samples were taken before and after Ih 
following the infusion to deterion: Hb (Hb) , hematocrit (HOT), platelet 
count (PLT), platelet aggregation test (PAG) [involve PAG ( 1 ) , PAG(5), 
PAG(M), T(M)], activated partial thromboplastin time (APTT), prothrombin 
time (PT) , thrombin time (TT) , fibrinogen (FIB) , tissue plasminogen 
activator (t-PA) , plasminogen activator inhibitor (PAI-1). In HES group, 
Hb, HCT, PLT, PAG(l) decreased significantly, PT, APTT was prolonged 
remarkably after infusion, and Hb, HCT, HLT, APTT had marked difference 
than those in the control group. Following i.v. hydroxyethyl starch, 
there wre no influences on the circulation and fibrinolysis. HAES- 
sterile 6% had significant effect on intrinsic factors of blood 
coagulation, but this change was inside the normal range. 
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L8 ANSWER 4 OF 10 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Novel pathways in the etiology of cancer, and treatment methods 

AB The invention pertains to the identification of two novel epithelial 

signaling pathways in ER-pos. breast cancers and the discovery that the 
cellular biol. and (likely also the clin. outcome) of ER-pos. breast 
cancer cells is unexpectedly altered when these signaling pathways are 
activated. The first pathway pertains to the discovery that NF-kB 
activation and/or DNA binding is implicated in the etiol. of ER-pos. 
breast (and other) cancers. The second pathway involves 

ligand-independent quinine-mediated ER activation by phosphorylation (e.g. 

on SER-118 and SER-167 residues of ER) and nuclear translocation of 

full-length (67 kDA) ER as well as the phorphorylating 

activation of a truncated and nuclear-localized ER variant (.apprx.52 

kDa) . Also disclosed are methods for identifying patients likely 

to respond to hormonal therapy and for selecting a therapeutic regimen for 

the treatment of cancer. 
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L8 ANSWER 5 OF 10 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Pharmaceutical combinations gadolinium complexes and colloidal biopolymers 
and their use as i.v. injection and i.v. infusion contrast agents in MR 

angiography 

AB The invention concerns pharmaceutical combinations that contain a low mol. 
weight gadolinium complex and a biopolymer in pharmaceutical acceptable 
carrier; the Gd-complex is in molecularly dispersed form and the 
biopolymer is colloidally disolved. Gd-DTPA or gadobutrol are formulated 
with hydroxyethyl starch or acetyl starch. I.v. injections and i.v. 
infusions for whole body MRI are formulated, especially angiog. and MRI 
perfusion studies. Field of application is the imaging of cerebrospinal 
injuries. Thus 10 mL sterile injection solution contained (g) : 
gadopentetic acid dimeglumine salt 4.690; diethylene triamine pentaacetic 
acid 0.004; meglumine 0.010; hyroxyethyl starach 0.7000; water 6.985. 
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L8 ANSWER 6 OF 10 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Medicinal agent with volemic effect and method for its preparing 
AB The medicinal agent represents hydroxyethylated starch in an aqueous solution 
containing 5-10% of hydroxyethylated starch with the optimal ratio of 
substituted hydroxyethyl groups at atoms C2/C6 up to 6:1 in glucose 
residue, average value of mol. mass 130-450 kDa, narrowed mol.-mass 
distribution at the substitution degree 0.35-0.70 and 0.80-1.00% of sodium 
chloride. The agent is prepared using maize or potato starch as the raw 
material with the content of amylopectin 95%, not less. Starch is 
subjected for alkaline purification, acidic or enzymic hydrolysis up to 
preparing 

products with mol. mass 400-900 kDa up to the required degree of 
substitution of hydroxyethyl groups. The solution is purified from 
impurities by ultrafiltration and/or reverse osmosis and purification is 
carried out using apyrogenic activated carbon and/or by sterilizing 
filtration and the following thermal sterilization of the end 
product. The invention provides a new agent for rapid blood pressure 
recovery after blood loss. 
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TI Blood plasma substitutes containing hydroxyethyl starch with good pH 
stability, and plastic bags filled with them 

AB Blood plasma substitutes contain hydroxyethyl starch (HES) (Mw 

150,000-300,000), Na+ and CI- as the only electrolytes, and citrate ion as 

a pH-adjusting agent. A solution (pH 6.5) containing HES (30 g) , NaCl (4.5 g) , 

an aqueous 1% Na citrate solution (1.53 mL) , and H20 to 100 mL showed pH 5.92 

after 30-day storage at 40° after sterilization at 

115° for 15 min in a polypropylene bag. 
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TI Vaccine composition comprising an immunologically active substance 
embedded in microparticles consisting of starch with reduced 
molecular weight 

AB A vaccine composition is disclosed which comprises an Immunol, active substance 
embedded in microparticles essentially consisting of starch having an 
amylopectin content exceeding 85 % by weight, of which at least 80 % by weight 
has an average mol. weight within the range of 10-10,000 kDa. A 
process for preparing such vaccine composition is also disclosed. 
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L8 ANSWER 9 OF 10 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Ifosfamide lyophilizate preparations 

AB The invention relates to improved ifosfamide prepns. which are 

distinguished in that as primary auxiliary a polysaccharide, in general a 
glycan, preferably dextran, starches or cellulose, in particular dextrans 
having an MW of 20,000 to 85,000, modified starches such as 
hydroxyethyl starch and chemical modified celluloses such as 
hydroxyethylcellulose and sodium CM-cellulose, a glycol ether, preferably 
polyethylene glycol, in particular polyethylene glycols having a mol. weight 
of 600 to 6000 or an amino acid, preferably alanine, leucine or glutamic 
acid, is added to them. The improved ifosfamide preparation can also contain 
as an auxiliary a pharmaceutically customary buffer, for example acetate, 
citrate or tris buffer, preferably phosphate buffer. In addition, improved 
ifosfamide prepns. are obtained by addition of NaHC03 . The ifosfamide 
prepns. according to the invention can comprise one or a combination of 
several auxiliaries. Mesna can be added to the formulation as a 
uroprotector . Ifosfamide 1000 g and alanine 337.3 g were dissolved in 8 L 
water and the solution was made up to a final volume of 10 L and 
sterile-filtered. The solution was dispensed under aseptic 
conditions into sterilized glass vials at 10.0 mL per vial. The vials 
were transferred to a f reeze-drying unit and cooled to a temperature of 
-40° . 
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L8 ANSWER 10 OF 10 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Effects of intravenous pentaf raction on lung and soft tissue 

liquid exchange in hypoproteinemic sheep 
AB Effects of infusing pentaf raction (Pen) , a synthetic hydroxyethyl starch 

plasma volume expander, on lung and soft tissue lymph flux were compared in 
nonanesthetized sheep that were protein depleted by batch plasmapheresis. 
Pen (5%) was infused to raise pulmonary arterial wedge pressure by 5 mmHg 
for 2 h (1.8). Pen raised plasma osmotic pressure from plasmapheresis 
baseline (10.7 mmHg; pre-plasmapheresis baseline, 19.6 mmHg) to 16.6 mmHg. 
After Pen, lung lymph flows peaked at 3.9 times a pre-plasmapheresis 
baseline value of 1.0 (plasmapheresis baseline, 2.7), but soft tissue 
lymph flows rose insignificantly. Plasma Pen concns. were 2.3% 
postinfusion and 1.6% at 12 h. Pen mean mol. masses at these times, 
measured by high-performance liquid chromatog., were 160 and 129 kOa 
, resp. In lung lymph. Pen concns. were 0.8% postinfusion and 0.7% at 12 
h, with mean mol. masses of 125 and 112 kDa, resp. In soft 
tissue, lymph Pen was nearly undetectable postinfusion, but at 12 h, 
concns. averaged 0.3% with a mean mol. mass of 80 kDa. The 



osmotic effectiveness of Pen may be related to its mol. mass, which was 
large enough to restrict filtration so that the plasma-to-lung lymph 
osmotic pressure gradient widened. Pen remained effective in the 
circulation for at least 24 h. 
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L13 ANSWER 1 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI An improved process for producing pyrogen-free narrow molecular 

weight distribution tetrastarch as a plasma 

volume expander 

AB An improved process for for producing pyrogen-free tetrastarch, used as a 
plasma volume expander, involves hydrolyzing the waxy starch to 
achieve a mol. weight distribution of 110,000-150,000 daltons. A molar 
substitution of 0.35-0.45 is achieved by attachment of hydroxyethyl group. 
An organic solvent used till tetrastarch becomes free from salt and glycol 
content. Microf iltration is used to reduce microorganism load 
(bio-burden) and ultrafiltration to reduce pyrogen and low as well as high 
mol. weight undesired fragments. A spray dryer is used to obtain dried 
tetrastarch with the min. moisture content. 
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L13 ANSWER 2 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Effects of PentaLyte and Voluven hemodilution on plasma 

coagulation kinetics in the rabbit: role of thrombin-fibrinogen and factor 
Xlll-fibrin polymer interactions 

AB Background: Hydroxyethyl starch (HES) administration has resulted in 
decreased hemostasis and fibrinogen (Fl) -thrombin- (Flla) -Factor XIII 
(FXIII) interactions. I proposed to determine the hemostatic effect of 
hemodilution with PentaLyte (6% HES, mean mol. weight 220 kDa) and 
Voluven (6% HES, 130 kDa). Methods: Rabbits were i.v. 

administered 20 mL/kg PentaLyte or Voluven (n = 8 per fluid) over 10 min. 
Plasma was obtained prior to, 1 min and 1 h after hemodilution. 
Thrombelastog . was performed, with clot initiation (R, sec), clot 

propagation (a, degrees), and clot strength (shear elastic modulus, 

G, dynes/cm2) determined over 20 min. Celite-activated samples had either no 

addns. or addition of FI, Flla or activated FXIII (FXIIIa) to restore protein 

content to pre-diluted values. Results and conclusions: While there were no 

significant differences between the groups, R significantly decreased 1 h 

after hemodilution compared with values observed before and 1 min after 

hemodilution, whereas a and G significantly decreased 1 min after 

hemodilution and then significantly, but only partially, increased 1 h 

after hemodilution compared with pre-dilution values. Addition of FI, Flla and 

FXIIIa significantly decreased R in both groups. a And G 1 min 

after hemodilution were significantly enhanced by FI, Flla, FXIIIa in both 

groups; however, 1 h after hemodilution, rabbits administered PentaLyte 

had a and G enhanced only by FI and FXIIIa addition, whereas animals 

administered Voluven had a and G significantly enhanced by FI addition 

PentaLyte and Voluven hemodilution initially diminishes FIIa-FI and 

FXIIIa-f ibrin, but within an hour primarily inhibit FXIIIa-f ibrin 

interactions in the rabbit. 
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coagulation kinetics in the rabbit: role of thrombin-fibrinogen and factor 
Xlll-fibrin polymer interactions 
AU Nielsen, V. G. 
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TI Production and use of hydroxyethyl starch 

AB Hydroxyethyl starch (I) useful in pharmaceuticals and having weight-average 
mol . 

weight (Mn) >500,000, degree of substitution (DS) 

0.25-0.5, and C2/C6 ratio 2-<8 is prepared Suspending 30 kg wax-cornstarch 

in 52.2 kg H20activating at 85° with 5.1 g NaOH, adding 4.159 kf 

liquid ethylene oxide, heating slowly to 40°, stirring for 2 h, 

reducing Mn by heating with 20% HCl (giving pH 2.0) at 75°, cooling 

to 50°, and ultrafiltration gave I with DS 0.39, Mw 1520, 

and C2-C6 ratio 2.3. Use of I as, i.a., a plasma volume expander 

is exemplified. 
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L13 ANSWER 4 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Albumin and hydroxyethyl starch 130 kDa/0.4 improve filter 

clearance and hemocompatibility in hemo- and plasmaf iltration — an in vitro 

study 

AB Apart from their standard applications, hemof iltration (HF) and plasma 
filtration (PF) may provide helpful therapy for sepsis, multiple organ- 
and acute liver-failure. Some colloids cause either decreases or 
increases in blood cell agglomeration. We hypothesized that solns. which 
reduce cell aggregability may lead to both improved filter clearance and 
better haemocompatibility due to decreasing rates of clogged hollow 
fibers. Heparinized porcine blood (5 lU/mL) was used in an in vitro 
circuit. The filter types tested were from GABBRO: HF66D (effective 
membrane surface: 0.6 m2) and PFIOOON (effective membrane surface: 0.15 
m2). Albumin (ALB), hydroxyethyl starch (HES) 200/0.5, HES 130/0.4, 
gelatin (GEL) or normal saline (0.9%) were added to the blood (n = 
6/group). Recirculation systems were run for 2 h. Spontaneous hemollysis 
and filter resistance >420 mmHg were selected as indications of maximal 
flow rates. Sieving coeffs. were determined for 17 parameters at the lowest 
and highest blood flows and filtration rate. Based on the filter types 
used, supplementation of ALB and HES130/0.4 led to an improved filter 
clearance without increasing the number of clogged capillary membranes or 
causing impaired haemocompatibility. Sieving coeffs. for most solutes 
were independent of volume substitute and flow rate. Haemocompatibility and 
filter clearance deteriorated after addition of HES200 or GEL to the blood. 
Under standardized in vitro conditions, we found that colloids which 
reduce cell aggregability cause improved HF- and PF-per f ormance . This 
phenomenon may provide new options for higher clearances and may lead to 
new concepts in low dose anticoagulation. 
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L13 ANSWER 5 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Antithrombin efficiency is maintained in vitro in human plasma 

following dilution with hydroxyethyl starches 
AB Hemodilution has been associated with changes in hemostasis secondary to 



modulation of procoagulant activity. However, direct effects of specific 
fluids on anticoagulants, such as antithrombin (AT), remained undefined. 
Thus, the purpose of this investigation was to determine whether hemodilution 
with hydroxyethyl starches (HES) directly diminishes plasma AT 

activity, which would be manifested by decreases in clot initiation time 
(reaction time, R) with thrombelastog . greater than that seen with 0.9% 
NaCl (NS) . Normal plasma and AT-deficient (< 1% activity) 

plasma were diluted 0 or 30% with NS, Hextend (6% HES; average mol. weight, 

450 kDa) , PentaLyte (6% HES; average mol. weight, 220 kDa) , 

or Voluven (6% HES; average mol. weight, 130 kDa) (n = 6-7 expts. per 

condition) . Undiluted, normal plasma had an R value of 796 ± 

65 s, which was significantly (P < 0.05) greater than R values following 

NS (690 ± 50 s) or Voluven (675 ± 68 s) dilution R values of normal 

plasma diluted with Hextend (831 ± 51 s) or PentaLyte (801 ± 

72 s) were not different from undiluted plasma but were 

significantly (P < 0.05) greater than those observed following NS or Voluven 
dilution There were no significant differences between the conditions when 
AT-deficient plasma was utilized (R range, 404-440 s). Rather 
than interfere with AT activity, HES with an average mol. weight of 220-450 
kDa maintain AT efficiency. 
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TI Molecular weight of hydroxyethyl starch: is there an 
effect on blood coagulation and pharmacokinetics? 

AB Background: The development of hydroxyethyl starches (HES) with low impact 
on blood coagulation but higher volume effect compared with the currently 
used HES solns. is of clin. interest. We hypothesized that high mol. weight, 
low-substituted HES might possess these properties. Methods: Thirty pigs 
were infused with three different HES solns. (20 mL kg-1) with the same 
degree of molar substitution (0.42) but different mol. wts. (130, 500 and 
900 kDa) . Serial blood samples were taken over 24 h and blood 
coagulation was assessed by Thromboelastograph anal, and anal, of 
plasma coagulation. In addition, plasma concentration and in vivo 
mol. weight were determined and pharmacokinetic data were computed based on a 
two-compartment model. Results: Thromboelastograph anal, and 
plasma coagulation tests did not reveal a more pronounced 

alteration of blood coagulation with HES 500 and HES 900 compared with HES 
130. In contrast, HES 500 and HES 900 had a greater area under the 
plasma concentration-time curve [1542 (142) g min litre-1, P<0.001, 1701 
(321) g min litre-1, P<0.001] than HES 130 [1156 (223) g min litre-1] and 
alpha half life (tal/2) was longer for HES 500 [53.8 (8.6) min, 
P<0.01] and HES 900 [57.1 (12.3) min, P<0.01] than for HES 130 [39.9 
(10.7) min]. Beta half life (tpi/2), however, was similar for all 
three types of HES [from 332 (100) to 381 (53) min]. Conclusions: In 
low-substituted HES, mol. weight is not a key factor in compromising blood 
coagulation. The longer initial intravascular persistence of high mol. 



weight low-substituted HES might result in a longer lasting volume effect. 
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LIS ANSWER 7 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Medicinal agent with volemic effect and method for its preparing 
AB The medicinal agent represents hydroxyethylated starch in an aqueous solution 
containing 5-10% of hydroxyethylated starch with the optimal ratio of 
substituted hydroxyethyl groups at atoms C2/C6 up to 6:1 in glucose 
residue, average value of mol. mass 130-450 kDa, narrowed mol.-mass 
distribution at the substitution degree 0.35-0.70 and 0.80-1.00% of sodium 
chloride. The agent is prepared using maize or potato starch as the raw 
material with the content of amylopectin 95%, not less. Starch is 
subjected for alkaline purification, acidic or enzymic hydrolysis up to 
preparing 

products with mol. mass 400-900 kDa up to the required 
degree of substitution of hydroxyethyl groups. The 

solution is purified from impurities by ultrafiltration and/or reverse 
osmosis and purification is carried out using apyrogenic activated carbon 
and/or by sterilizing filtration and the following thermal sterilization 
of the end product. The invention provides a new agent for rapid blood 
pressure recovery after blood loss. 
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L13 ANSWER 8 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Infusion solutions containing polymers for the diagnosis and therapy of 
tumors 

AB The invention concerns infusion solns. containing non-lipophilic, biol . inert 
macromols. that (a) have mol. wts. of 6-60 kDa; (b) become 
enriched in tumors because of the altered permeability of tumor vessels; 

(c) are selected from the group of plasma volume expanders; and 

(d) there can be small mols. coupled to the macromols. Applied macromols. 
are gelatin, polysuccinate, hydroxyethyl starch, dextran, inulin. 



oxypolygelatin, crosslinked polypeptides, polyhydroxyethyl aspartamide and 
their mixture The concentration of the macromols. is typically 6-10%. 

Contrast 

agents and anticancer agents can be coupled to the polymers. 
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L13 ANSWER 9 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI The Effects of High Molecular Weight Hydroxyethyl 
Starch Solutions on Platelets 

AB Physicochem. characteristics of hydroxyethyl starch (HES) mols. determine their 
side effects on hemostasis. Our aim in the present expts. was to test the 
antiplatelet effect of novel high mol. weight HES. Citrated whole blood was 
hemodiluted in vitro (0% and 20%) with either HES 550 (Hextend) , HES 600 
( 6%Hetastarch-Baxter ) , HES 200 (Elohaest), or the solvent of Hextend in 
its com. available solution The availability of glycoprotein Ilb-IIIa was 
assessed on nonstimulated and on agonist-induced platelets using flow 
cytometry. Glycoprotein Ilb-IIIa availability increased significantly 
after hemodilution with Hextend and its solvent by 23% and 24%, resp., but 
decreased in the presence of 6% Hetastarch-Baxter and Elohaest by 18% and 
15%, resp., with no significant difference between the latter two 
colloids. This study shows that Hextend does not inhibit platelet 
function as anticipated by its high mol. weight and degree of 
substitution. The unexpected platelet stimulating effect of 
Hextend is unique among the currently available HES prepns . and may, at 
least in part, be induced by its solvent containing calcium chloride dihydrate 
(2.5 mmol/L) . The platelet-inhibiting effect of 6%Hetastarch-Baxter was 
not significantly different from that of medium mol. weight HES 200. 
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L13 ANSWER 10 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Blood plasma substitutes containing hydroxyethyl starch with 
good pH stability, and plastic bags filled with them 



AB Blood plasma substitutes contain hydroxyethyl starch (HES) ( 

Mw 150,000-300,000), Na+ and CI- as the only electrolytes, and 

citrate ion as a pH-adjusting agent. A solution (pH 6.5) containing HES (30 

g), 

NaCl (4.5 g) , an aqueous 1% Na citrate solution (1.53 mL) , and H20 to 100 mL 
showed pH 5.92 after 30-day storage at 40° after sterilization at 
115° for 15 min in a polypropylene bag. 
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TI Highly-branched, low substituted starch products for use as plasma 
expanders 

AB The invention concerns modified hydroxyethyl and hydroxypropyl starches 
for clin. use as plasma expanders that have a branching degree 
of 8-20 mol%, a substitution degree (MS) of 0.05-0.3 and mol. weight of 
10,000-450,000. The products are used in peritoneal dialysis. According 
to expts. with rats, the products deplete faster from liver, spleen, lung 
and kidney than conventional starch products. 
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L13 ANSWER 12 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Volume efficacy and reduced influence on measures of coagulation using 
hydroxyethyl starch 130/0.4 (6%) with an optimised in vivo 
molecular weight in orthopaedic surgery: a randomised, 
double-blind study 

AB Background and objective: Different types of hydroxyethyl starch (HES) 

affect blood coagulation differently. The authors studied the effects of 

HES 130/0.4 on coagulation in major orthopedic surgery in relation to the 

Pharmacol, parameter in vivo mol. weight Methods: 52 patients were randomly 

allocated to either HES 130/0.4 (6%, mean mol. weight 130 kDa, 

molar substitution 0.4) or HES 200/0.5 (6%, control) in a double-blind 

fashion. Colloidal volume requirements for intra- and postoperative 

hemodynamic stabilization were compared. Safety analyses of this 

Pharmacol, study included a comparison of coagulation factor tests, in 

vivo mol. weight, and HES plasma concns. Results: The colloidal 

vols, given were similar at the end of surgery (1602+559 for HES 

130/0.4 vs. 1635+567 mL for HES 200/0.5), 5 h later (1958 ±,467 vs. 

1962±398 mL) , and up to the first postoperative day (2035±446 vs. 

2000±424 mL) . HES in vivo mol. weight at the end of surgery was 

88,707+13 938 vs. 158,374±33 933 Da (p < 0.001) and 5 h 

later was 86,663+16 126 vs. 136,299±26 208 Da (p < 0.001). 

In parallel to the lower in vivo mol. weight, factor VIII and von Willebrand 
factor returned to almost normal in the HES 130/0.4 group up to 5 h 
postoperatively, but not in the control group (p < 0.05) Residual HES 
plasma concns. after 24 h were low in the HES 130/0.4 group (1.0 
mg/mL), but higher in the control group (2.5 mg/mL). Conclusion: HES 
130/0.4 and HES 200/0.5 were found to be similar with regard to volume 
efficacy. Sensitive coagulation parameters returned more rapidly to 
normal in the HES 130/0.4 group. Lower in vivo mol. weight and more rapid 
excretion of HES 130/0.4 are the likely explanations for the smaller 
influence on coagulation in this group. 

AN 2004:179543 HCAPLUS «LOGINID: : 20101007» 

DN 140:228979 

TI Volume efficacy and reduced influence on measures of coagulation using 
hydroxyethyl starch 130/0.4 (6%) with an optimised in vivo 
molecular weight in orthopaedic surgery: a randomised, 

double-blind study 

AO Jungheinrich, Cornelius; Sauermann, Wilhelm; Bepperling, Frank; Vogt, 
Norbert H. 

CS Clinical Research, Fresenius Kabi, Bad Homburg, Germany 

SO Drugs in R&D (2004), 5(1), 1-9 
CODEN: DRDDFD; ISSN: 1174-5886 
PB Adis International Ltd. 
DT Journal 
LA English 



OSC.G 23 THERE ARE 23 CAPLUS RECORDS THAT CITE THIS RECORD (23 CITINGS) 

RE.CNT 21 THERE ARE 21 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

L13 ANSWER 13 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Binding of hydroxyethyl starch molecules to the platelet surface 
AB Hydroxyethyl starch (HES) solns. impair platelet function by reducing the 
availability of the fibrinogen receptor. This effect is not mediated by 
intracellular signal transduction pathways. Also, an unspecific coating 
of platelets by HES macromols. may be responsible for its antiplatelet 
effects. To test this hypothesis, the authors investigated the binding of 
f luorochrome-coupled HES to the surface of human platelets using whole 
blood flow cytometry. Citrated whole blood from 8 volunteers was 
incubated (5 min, 22°C, in the dark) with fluorescein 
isothiocyanate (FITC) -coupled HES (200-kDa mol. weight, 0.5 
degree of substitution, 0.042 molar ratio of 

FITC-con jugation) resulting in 0, 1, 3, 5, 10, 20, and 40% hemodilution . 
The percentage of platelets binding FITC-HES was determined using a FACSCalibur 
flow cytometer and CellQuestPro software. The percentage of FITC-pos. 
platelets increased in a concentration-dependent manner reaching statistical 
significance at 10% hemodilution. Binding was independent of fibrinogen 
receptor blockade. The present expts. clearly demonstrate that 
extracellular binding of HES to the platelet surface is, at least in part, 
responsible for the antiplatelet effects of HES by blocking the access of 
ligands to the platelet fibrinogen receptor. 
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L13 ANSWER 14 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Influence of long-term volume therapy with hydroxyethyl starch on 

leukocytes in patients with acute stroke 
AB A repeated administration of hydroxyethyl starch affects hemostasiol. and 

rheol. factors such as the concentration of factor Vlll/von Willebrand factor, 
platelet volume and plasma viscosity. An earlier study showed 

that HES also lowers the concentration of fibronectin, a mol. important in the 
reticulo-endothelial system (RES) . RES has a "clearing function" and is a 
part of the non-immune-specific defense mechanisms of the body. It is 
involved in the elimination of HES from the blood. Since leukocytes are 
another important part of the unspecific defense system, the goal of the 
present study was to investigate whether HES affects leukocytes. After 
giving their informed consent, 20 patients with cerebral perfusion 
disorders were randomized and underwent a double-blind 10-day hypervolemic 
hemodilution with HES 200/0.5/13 or HES 70/0.5/4. The nos. of leukocytes, 
percentage of lymphocytes, percentage of neutrophilic granulocytes and Hb 
concentration were measured. The absolute number of leukocytes did not change 
significantly, but the share of neutrophilic granulocytes increased. The 
increase in neutrophilic granulocytes reflects an increase in phagocytic 



activity. HES 200/0.5/13, which has the larger in vivo mol . weight ( 
MW = 95 kD) , caused a larger increase in neutrophilic granulocytes 
than HES 70/0.5/4, which has an in vivo MW of 58 kD. 
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L13 ANSWER 15 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI The effects of hydroxyethyl starch solutions on thromboelastography in 
preoperative male patients 

AB Hydroxyethyl starches (HES) have been shown to decrease clot strength and 
to increase coagulation times assessed by thromboelastog. (TEG) . HES with 
minimal anticoagulant side-effects is beneficial for plasma volume 
expansion in the perioperative setting. A comparison of the in vivo 
effects of high, middle and low mol. weight HES solns. on TEG variables has 
not been performed so far. Blood was obtained before and after i.v. 
infusion (10 mL kg-1) of either saline, HES 70/0.5/4 (mol. weight in 
kDa/degree of substitution/C2 :C6 ratio), HES 

130/0.4/9, HES 200/0.6/9.4, or HES 450/0.7/4.6 in 50 otherwise healthy 
patients. Thromboelastog. was performed in 360 nl of 1% celite 
activated citrated whole blood after recalcif ication . HES 450/0.7/4.6 
prolonged reaction time indicating impairment of the plasmatic coagulation 
system. TEG parameters indicative for platelet function, including angle 
a, maximum amplitude and coagulation time, deteriorated after infusion 
of HES 450/0.7/4.6 and HES 70/0.5/4. HES 200/0.6/9.4 and HES 130/0.4/9 
impaired platelet contribution to hemostasis only partially, decreasing 
two or one TEG platelet parameters, resp. Infusion of HES 450/0.7/4.6 
compromises TEG parameters more than the other solns. tested, whereas HES 
130/0.4/9 has the smallest effect. Further outcome-related studies are 
needed to assess the clin. relevance of our findings. 
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L13 ANSWER 16 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Hydroxyethyl starch does not cross the blood-brain or the placental 



barrier but the perineurium of peripheral nerves in infused animals 
AB Therapy with hydroxyethyl starch (HES) is associated with a high incidence of 
persistent pruritus due to HES storage in cutaneous nerves. Up to now it 
has been unknown if HES also accumulates in the extra-cutaneous peripheral 
or central nervous system. To study this, five rats including one 
pregnant one were infused with a single dose (34-150 mg) of HES 
(70/200/450 kDa mol. weight) conjugated vjith fluorescein 
isothiocyanate (FITC) . In addition, four sheep were infused with a 
cumulative dosage of 30 g, 120 g, and 420 g HES (200 kDa), resp. 
After 7-13 days, biopsies from the adult rats, four fetal rats and sheep 
were taken from various organs. The specimens were analyzed by light, 
electron, and confocal laser scanning microscopy. Typical HES storage 
vacuoles were found in macrophages of the skin, liver, spleen, lung, and 
kidney. HES storage in healthy animals was not associated with signs of 
either inflammation or apoptosis contrary to a previously described animal 
hemorrhagic shock model. Beyond that, fetus biopsies did not show any 
storage phenomenon, confirming that HES does not cross the placental 
barrier. Deposits of HES could be detected in Schwann cells of cutaneous 
nerve fibers as well as in perineural and endoneural cells of sciatic 
nerve in one rat (HES 450 kDa) and three of four sheep. No HES 
storage was found in the central nervous system. Our findings clearly 
demonstrate that storage of HES is detectable only in small peripheral 
nerves, suggesting a cutaneous origin of the HES-induced pruritus. 
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L13 ANSWER 17 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Hydroxyethylstarch as a risk factor for acute renal failure: is a change 

of clinical practice indicated? 
AB A review. Hypovolemia is extremely common among surgical and intensive 

care patients. The best strategy for volume replacement therapy has been 
the focus of debate for several years. The lack of acceptance of 
hydroxyethylstarch (HES) for volume replacement therapy is most likely due 
to reports of abnormal coagulation and to recently published studies 
indicating neg. effects of HES on renal function. All HES solns. are not 
created equal - they widely differ with regard to their physicochem. 
characteristics (concentration, mean mol. weight (Mw) , degree of 
substitution [DS], C2/C6-substitution ratio). These differences 
have important consequences for adverse effects such as alterations in the 
coagulation process and on kidney function. Conflicting results about the 
effects of different HES solns. on renal function may also be due to 
varying clin. protocols, selection of patients, and different criteria for 
volume replacement. Theor. and documented hazards are associated with each 
kind of volume replacement therapy. There appears to be no reason to banish 
modern HES prepns. with a low or medium Mw (e.g. 70, 130 or 
200kD) and a low DS (0.4 or 0.5) in patients without pre-existing kidney 
dysfunction. In patients with known renal dysfunction (e.g. 
plasma creatinine level >3 mg/dL), all HES prepns. should be used 



cautiously and other volume replacement regimens (e.g. gelatins) should be 
considered since no convincing data are yet available for the latest 
generation of HES (Mw 130; DS 0.4). 
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L13 ANSWER 18 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 
TI Effect of plasma for volume replacement in induced hypovolemic 
shock. A comparative study of low and medium molecular 
weight hydroxyethyl starch substitutes 
AB We studied the relative efficacy of two plasma substitute 

therapies in a canine model for hemorrhagic shock. Anesthetized dogs were 
bled to maintain a mean arterial pressure (mAP) at 50 mmHg and then 
administered a single bolus injection of 6% hydroxyethyl starch (HES) with 
a mol. weight of 70 kDa (HES70 group) or 200 kDa (HES200 

group) at a volume equivalent to the blood withdrawn. The efficacy of both 
therapies in maintaining the hemodynamic variables, the plasma 
colloidal and crystalloidal osmotic pressure (Pcop and Posm) , and the 

circulating blood volume (CBV) were investigated. CBV was measured by the 
pulse-dye densitometry (PDD) method. After resuscitation, hemodynamic 
variables were better maintained in the HES200 group than in the HES70 
group. Particularly, mAP, mean pulmonary arterial pressure, pulmonary 
arterial wedge pressure, cardiac index, left ventricular stroke work 
index, and maximum rate of left ventricular pressure change, were maintained 
at a satisfactorily stable level in the HES200 group as compared with the 
HES70 group. Moreover, Pcop and CBV in the HES200 group were 
significantly greater than those in the HES70 group. On the other hand, 
Posm did not differ between the two groups. HES200 may be a more 
effective volume replacement therapy than HES70 for induced hemorrhagic 
shock because of improvement and maintenance of hemodynamic variables, CBV 
and Pcop. 
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TI Pharmacodynamics and tolerability of acetyl starch as a new plasma 

volume expander in patients undergoing elective surgery 
AB Acetyl starch (ACS) is a new synthetic colloid solution for plasma 



volume expansion and is now undergoing phase II clin. trials. We compared 
the pharmacodynamics and tolerability of ACS with those of hydroxyethyl 
starch (HES) in 32 patients (American Society of Anesthesiologists phys . 
status I and II) undergoing elective surgery. In this prospective, 
randomized, double-blind trial patients received either 15 mL/kg ACS 6% 
(average mol. weight (Mw) 200,000/ molar substitution (MS) 0.5) or HES 
6% (Mw 200,000/ MS 0.5) i.v. up to a maximum dose of 1000 mL . 
Hemodynamic parameters, rheol. parameters, volume effect, acid-base status 
as well as effects on hemostasis were studied. After infusion of ACS and 
HES there was a similar increase in central venous pressure and mean 
arterial pressure in both groups. Acid-base status was not significantly 
altered after the end of the colloid infusions. After ACS infusion, 
plasma acetate concentration increased from 0.13±0.16 mg/dL to 
2.87±1.13 mg/dL, however, after 24 h there was no significant 
difference in plasma acetate concentration compared to HES. The volume 
effect ranged from 104-116% (ACS) and from 88-118% (HES) of the colloid 
dose administered. These differences were not statistically significant. 
Partial thromboplastin time (aPTT) was only slightly increased after ACS 
infusion (from 38.6±5.7 s to 41.4±5.1 s), but was significantly 
increased after HES infusion (from 38.7±5.7 s to 46.1±7.0 s) . ACS 
and HES are equally effective plasma volume expanders; ACS might 
be a new, alternative colloid solution with fewer coagulation side-effects 
than HES. 
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L13 ANSWER 20 OF 42 HCAPLUS COPYRIGHT 2010 ACS on STN 

TI Effects of resuscitation with hydroxyethyl starch (HES) on pulmonary 
hemodynamics and lung lymph balance in hemorrhagic sheep; comparative 
study of low- and high-molecular-weight HES 

AB Studies of extremely low- and high-mol . -weight HES were performed to evaluate 
the effects of these solns. on lung lymph filtration during resuscitation. 
Conscious sheep were bled from an arterial line to maintain shock. After 
2 h of hemorrhage, the following solns. were infused for 1 h: low-mol . -weight 
HES (mol. weight 70,000, substitution fractions 0.5-0.55); high-mol . -weight HES 
(mol. weight 450,000, substitution fractions 0.65); normal saline. The amount 
of solution infused was the same as the volume of blood lost. Both low- and 
high-mol . -weight HES equally restored systemic arterial pressure and cardiac 
output and increased pulmonary microvascular pressure. However, the 
actual oncotic pressure gradient (plasma/lymph) rose transiently 
during infusion of low-mol . -weight HES, while high-mol . -weight HES increased 

the 

oncotic pressure gradient even after cessation of the infusion. Lung 
lymph flow during and after resuscitation with low-mol . -weight HES and saline 
rose significantly from the preshock value. There was no significant 
difference between low-mol . -weight HES and saline with respect to effects on 
lung lymph flow. However, lung lymph flow after high-mol . -weight HES was 



less than that after low-mol . -weight HES. These data suggest that 
low-mol . -weight HES is as useful as a plasma substitute as 
high-mol . -weight HES but has the possibility of increasing lung lymph 
filtration during the early phase of resuscitation. 
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TI Effects of colloidal resuscitation fluids on the neutrophil respiratory 
burst 

AB Exptl. studies have revealed that gelatin and HES produce increased 

neutrophil respiratory burst activity. It was investigated whether 
3-percent gelatin (MW 35,000) and three types of 6-percent HES ( 
MW 70,000; degree of substitution, 0.5; 

200,000/0.5; 450,000/0.7) prepns. can influence superoxide anion production 
during respiratory burst under clin. conditions. Blood samples were 

obtained from 40 patients before and 1 h after the infusion, before 
anesthesia and surgical treatment. After stimulation with bacteria 
(Escherichia coli), the respiratory burst was measured by oxidation of 
non-fluorescent dihydrorhodamine 123 to the fluorescent rhodamine 123 by 
the use of flow cytometry. Respiratory burst activity decreased 
significantly (p = 0.004) from the baseline (60.0 ± 6.5%) to 1 h after 
the administration of the low-mol . -weight HES preparation (55.0 ± 6.8%). No 
significant differences in respiratory burst activity could be found after 
the administration of gelatin or medium-mol . -weight or high-mol . -weight HES 
solution Thus, the administration of gelatin and medium- and high-mol . -weight 
HES prepns. did not influence respiratory burst activity under clin. 
conditions. However, the neutrophil respiratory burst was impaired after 
the administration of low-mol . -weight HES. Neutrophil respiratory burst 
activity may vary according to the type of colloidal plasma 
substitutes administered. 
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TI Effects of hydroxyethylstarch and gelatin on renal function in severe 
sepsis: a multicenter randomized study 

AB Hydroxyethylstarch used for volume restoration in brain-dead kidney donors 
has been associated with impaired kidney function in the transplant 
recipients. We undertook a multicenter randomized study to assess the 
frequency of acute renal failure (ARF) in patients with severe sepsis or 
septic shock treated with hydroxyethylstarch or gelatin. Adults with 
severe sepsis or septic shock were enrolled prospectively in three 
intensive-care units in France. They were randomly assigned 6% 
hydroxyethylstarch (200 kDa, 0-60-0-66 

substitution) or 3% fluid-modified gelatin. The primary endpoint was ARF 
(a two-fold increase in serum creatinine from baseline or need for renal 
replacement therapy). Analyses were by intention to treat. Severity of 
illness and serum creatinine (median 143 [IQR 88-203] vs. 114 [91-175] 
|umol/L) were similar at baseline in the hydroxyethylstarch and gelatin 
groups. The frequencies of ARF (27/65 [42%] vs. 15/64 [23%], 
p=0-028) and oliguria (35/62 [56%] vs. 23/63 [37%], p=0-025) 

and the peak serum creatinine concentration (225 [130-339] vs. 169 [106-273] 
(xmol/L, p=0-04) were significantly higher in the 

hydroxyethylstarch group than in the gelatin group. In a multivariate 
anal., risk factors for acute renal failure included mech. ventilation 

(odds ratio 4-02 [95% CI 1-37-11-8], p=0-013) 
and use of hydroxyethylstarch (2-57 [1-13-5-83], 

p=0-026). The use of this preparation of hydroxyethylstarch as a 
plasma-volume expander is an independent risk factor for ARF in 
patients with severe sepsis or septic shock. 
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TI The influence of intravascular volume therapy with a new hydroxyethyl 

starch preparation (6% HES 130/0.4) on coagulation in patients undergoing 

major abdominal surgery 
AB A new hydroxyethyl starch (HES) preparation with a mean mol. weight of 130,000 
Da and a degree of substitution of 0.4 shows 

favorable pharmacokinetic properties. We conducted a study of the 
influence of the new HES specification on coagulation and compared it with 

another colloidal intravascular volume replacement regimen using gelatin. 
According to a prospective, random sequence, 42 patients undergoing major 
abdominal surgery received either HES 130/0.4 (n = 21) or gelatin (n = 21) 
until the first postoperative day (POD) to keep central venous pressure 
between 10 and 14 mm Hg. From arterial blood samples, standard coagulation 



variables were measured, and modified thromboelastogram (TEG) measurements 
using different activators were performed. A total of 2830±350 mL of 
gelatin and 2430±310 mL of HES 130/0.4 were administered until the 
morning of the first POD. The use of allogeneic blood/blood products and 
standard coagulation variables did not differ significantly between the two 
groups. After induction of anesthesia, all TEG data for both groups were 
within normal range. Coagulation time and maximum clot firmness did not 
change significantly in any TEG measurements during the study period. The 
kinetics of clot formation (clot formation time) significantly increased 
immediately after surgery, but without showing significant group 
differences. On the morning of the first POD, the clot formation time 
returned to almost normal levels, except for aprotinin-activated TEG. We 
conclude that administration of moderate doses of the new HES 130/0.4 
preparation in patients undergoing major abdominal surgery results in similar 
coagulation alterations as those after using an established gelatin-based 
volume-replacement regimen. 
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TI Influence of colloid fluids on polymorphonuclear granulocyte function in 

vivo 

AB Granulocytes have a role in the immediate immune response. In a previous 
investigation the authors could demonstrate in vitro a moderate increase 
of the complement receptors CRl (CD35) and CR3 (CDllb/CD18) on the surface 

of polymorphonuclear neutrophils (PMN) after incubation of whole blood 
with colloids. To elucidate the clin. significance, the authors 
investigated if these changes were also present in vivo. The study was 
performed prior to anesthesia for orthopedic surgery. A total of 60 ASA-I 
patients was evaluated. Patients received in a randomized manner 7 mL/kg 
of the following solns.: human albumin 5% (HA), gelatine 4% (GEL), 
hydroxyethylstarch solution 6% with MW 200 000 Da, 
degree of substitution 0.5 (HES), or Ringer's solution 

Prior to the infusion, at the end (30 min) and again 30 min later, blood 
samples were taken. Blood was incubated with f luorescein-con jugated 

monoclonal antibodies (CDllb, CD16, CD35, CD52L) and analyzed with flow 
cytometry. HA, GEL, HES, and Ringer's solution failed to induce significant 
differences in the expression of complement receptors CRl (CD35) and CR3 
(CDllb/CD18) , Fey receptor Illb (CD16), and of L-selectin (CD62L) 
receptor on the surface of PMN. Application of colloids like HA, GEL, or 
HES in moderate amts. shows no short-term effect on adhesion or activation 
mols. on granulocytes. However, in high doses, infused in situations such 
as multiple trauma and sepsis, the consequences on the function of PMN may 
be speculative and require further investigations. 
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TI Low- and medium-molecular -weight hydroxyethyl 

starches: Comparison of their effect on blood coagulation 

AB High-mol . -weight hydroxyethyl starch (HES) compromises blood coagulation more 
than medium-mol . -weight HES. The authors compared medium mol. weight HES (200 
kd [HES200]) and low-mol . -weight HES (70 kd [HES70]). In a prospective, 
double-blind, randomized-sequence crossover study, 22 male volunteers 
received 15 mL/kg HES200 and HES70. Blood samples were taken before and 5 
min, 30 min, 1 h, 2 h, 4 h, 8 h, and 24 h after infusion. The following 
parameters were analyzed at all time points: prothrombin time, activated 
partial thromboplastin time, fibrinogen, factor VIII, antigenetic and 
functional von Willebrand factor, platelets, Thrombelastograph anal, 
parameters (reaction time, coagulation time, maximum amplitude, angle 
a, and clot lysis 30 and 60 min after maximum amplitude) , ionized Ca, 
hematocrit, HES blood plasma concentration, mol. weight (weight average and 

number 

average), molar substitution, and polydispersity (weight average/number 
average) . 

Repeated-measures anal, of variance was used to compare the response of 
the aforementioned parameters to the infusion of HES70 and HES200. Both 
HES solns. had an impact on all parameters. A slightly greater compromise 
with HES200 was found in activated partial thromboplastin time, factor 
VIII, antigenetic von Willebrand factor, functional von Willebrand factor, 
maximum amplitude, and angle a. No difference was established with the 
other parameters. HES concentration, weight average, number average, and 
polydispersity were 

higher with HES200. There was no difference with molar substitution. 
Low-mol . -weight hydroxyethyl starch (70 kd) compromises blood coagulation 
slightly less than HES200, but it is unclear whether this is clin. 
relevant . 
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TI Plasma substituents for volume replacement in hemorrhagic shock: 
comparison of low and medium molecular weight 
hydroxyethyl starch 

AB The aim of this study was to assess the relative efficacy of 2 volume 
replacement therapies in a canine model of induced hemorrhagic shock. 
Anesthetized dogs were bled to maintain mean arterial pressure (mAP) at 50 
mm Hg for 30 min and then administered a single bolus injection of 6% 
hydroxyethyl starch (HES) with a mol. weight of 70 kd (HES70 group) or 200 kd 
(HES200 group) at a volume equivalent to the blood withdrawn. The authors 
examined the efficacy of both therapies in maintaining hemodynamic variables 
and splanchnic organ blood flow (ie, blood flow through the renal cortex, 
renal medulla, liver, and pancreas) . After resuscitation, hemodynamic 
variables were better maintained in the HES200 group than in the HES70 
group. In particular, HES200 better preserved mAP, cardiac index, mean 
pulmonary arterial pressure, pulmonary arterial wedge pressure, left 
ventricular stroke work index, and maximum rate of left ventricular pressure 
change. In both groups splanchnic organ blood flows decreased after 
hemorrhagic shock but increased after volume replacement resuscitation. 
After resuscitation splanchnic organ blood flow was greater in the HES200 
group than in the HES70 group. The results of this study suggest that 
HES2 0 0 is more effective than HES70 as volume replacement therapy in a 
canine model of hemorrhagic shock, as measured by improvements in 
hemodynamic variables and splanchnic organ blood flow. 
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TI First human studies with a high-molecular -weight iron 
chelator 

AB The release of free, reactive iron from cellular iron stores has been 

implicated as an important contributor to tissue damage in a variety of 
clin. situations, including ischemia and reperfusion injury, hemorrhagic 
shock, and burn injury. Deferoxamine mesylate (DFO), the only iron 
chelator currently approved for clin. use, is used for the treatment of 
iron overload, including acute iron poisoning and treatment of chronic 
iron overload in transfusion-dependent anemias such as p-thalassemia . 
However, it is not suitable for acute care situations because of its 
toxicity, primarily hypotension when given at high i.v. doses, and its 
short plasma half-life. We have produced a high-mol . -weight iron 
chelator by chemical coupling DFO to hydroxyethyl starch. This novel 
chelator (HES-DFO) was administered to healthy male subjects by i.v. 
infusion over a 4-h period. The drug was well tolerated, and signs of DFO 
acute toxicity were not observed Maximum plasma chelator levels of 
approx. 3 mmol/L were achieved with HES-DFO, which is more than an order 
of magnitude higher than has been reported with injections of DFO. Drug 
residence time in plasma was markedly prolonged, with an initial 



half-life of 22 to 33 h. Urinary iron excretion was 7.1 ± 2.2 mg in 48 
h in the highest dose group, as compared with 0.06 ± 0.15 mg in control 
subjects who received normal saline infusions. I. v. infusion of HES-DFO 
is well tolerated, produces substantial and prolonged plasma 
chelator levels, and markedly stimulates urinary iron excretion. 
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TI A study of plasma substitutes for volume replacement in 

intraoperative hemodilution technique ''estimation of circulating blood 
volume by pulse dye-densitometry 

AB The purpose of this study was to exptl. compare the hemodynamic variables, 
plasma colloidal and crystalloid osmotic pressure (Pcop and Posm) , 
and circulating blood volume (CBV) , under normovolemic hemodilution in 
isof lurane-anesthetized dogs. We divided anesthetized dogs into two 
groups: a HES 70 group (hydroxyethyl starch, MW=70 kDa 
, 6% in saline) , and a HES 200 groups (hydroxyethyl starch, MW 
=200 kDa, 6% in saline) . Hemodilution was produced by 

exchanging blood (25mL/kg) with isovolemic artificial colloid of either 
HES 70 or HES 200. Measurements and sampling were taken before 
hemodilution, at the end of hemodilution, and 30, 60, 120, 180, 240, and 
300 min after hemodilution. CBV was measured by pulse-dye densitometry 
(PDD) method. A significant increase in mean pulmonary arterial pressure 
(mPAP) , cardiac index (CI), left ventricular stroke work index (LVSWI), 
and maximum rate of left ventricular pressure change (LV dp/dt maximum), and a 
significant decrease in systemic vascular resistance (SVR) values occurred 
after hemodilution in both groups. However, mAP, mPAP, pulmonary artery 
wedge pressure (PAWP) and LV dp/dt maximum values in group HES 70 decreased 
significantly over time compared with the pre-hemodilution condition. 
MPAP, CI, LVAWI and LV dp/dt maximum values in group HES 200 increased 
significantly. After hemodilution, CBV and Pcop increased significantly 
compared with the pre-hemodilution condition in both groups. In group HES 
70, CBV and Pcop decreased from the pre-hemodilution condition over time, 
but not in group HES 200. Moreover, CBV and Pcop in group HES 200 
significantly greater than those in group HES 70. Posm did not change 
significantly during any of the exptl. periods compared to the 
pre-hemodilution condition in both groups. These results suggest that HES 
200 may be more effective than HES 70 for the normovolemic hemodilution. 
This is due to an improvement and a maintenance in hemodynamic variables, 
CBV and Pcop. 
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TI Randomized trial of hydroxyethyl starch versus gelatine for trauma 
resuscitation 

AB Previous studies have demonstrated the rapid increase in systemic 

capillary permeability after blunt trauma and its association with poor 
outcome. There are theor. advantages in resuscitation with colloid 
fluids, which are well retained in the vascular compartment during times 
of capillary leak. The aim of this study was to compare the effects of 
post-trauma resuscitation with hydroxyethyl starch (HES) (mol. mass, 250 
kDa) or gelatine (mol. mass, 30 kDa) , the hypothesis 

being that HES would reduce capillary leak. Forty-five patients suffering 
blunt trauma were randomized on admission to receive either gelatine 
(Gelofusine) (n = 21) or HES (Pentaspan) (n = 24) for the first 24 h, 
after which the choice of fluid was at the discretion of the clinician. 
The mean Injury Severity Score for the HES and gelatine groups were 20.0 
(range, 9-41) and 18.1 (range, 9-32), resp. (p = 0.43). Capillary 
permeability was assessed by urine albumin excretion rate for the first 24 
h. For 5 days the daily mean P02/FI02 ratio, serum C-reactive protein, 
Hb, white cell and platelet counts, prothrombin, and activated partial 
thromboplastin time were recorded. Capillary permeability was lower in 
HES-treated patients during the first 24 h. Log mean (95% confidence 
interval) albumin excretion rate for gelatine and HES groups at 6 h were 
117. b (84.9) and 46.8 (24.3) ng/min (p = 0.011), at 12 h were 54.9 
(30.0) and 17.2 (7.6) ng/min (p = 0.001), and at 24 h were 50.5 (23.4) 
and 23.6 (16.3) (ig/min (p = 0.030), resp. The mean (9b% confidence 
interval) P02/FI02 ratio for the HES and gelatine groups 48 h after 
admission were 324 (44) and 267 (43) mm Hg, resp. (p = 0.03) . The mean 
(95% confidence interval) serum C-reactive protein in the HES and gelatine 
groups 24 h after admission were 72.4 (19.2) and 105.7 (30.1) mg/L, resp. 
(p = 0.03). There were no significant differences in any of the hematol. 
parameters during the first 48 h. The results suggest that compared with 
gelatine, resuscitation with HES reduces posttrauma capillary leak. 
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TI Hydroxyethylstarch conjugates their production, and contrast agents 
containing them 

AB Injected conjugates of hydroxyethylstarch with metal complexes remain 

confined to the intravascular space and are therefore useful as blood pool 
contrast agents in medical diagnosis. These agents accumulate in regions 
with high vascular permeability such as tumors, and can be used to 
demonstrate the degree of tissue perfusion, e.g. in diagnosis of 
myocardial infarction. They show high relaxivity in MRI, and have a 
carrying capacity for paramagnetic ions of .apprx.20%. They show good 
excretion behavior, good stability, and good biocompatibility (no data) . 
Thus, hydroxyethylstarch (mol. weight 40 kDa) reacted with 

C1CH2C02H in alkaline solution to form Na 0- ( car boxymethyl ) hydroxyethylstarch ( 

degree of substitution 1.1), which was amidated with the 

Gd complex of 10- (2-hydroxy-3-aminopropyl) -4, 7, 10-tris (carboxymethyl) - 

1,4,7, 10-tetraazacyclododecane . 
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TI Effects of hydroxyethyl starch infusion on lung fluid balance in 

hemorrhagic sheep 

AB The present study was designed to investigate the effect of relatively low 
mol. hydroxyethyl starch (HES:Mw 70,000) on pulmonary 

hemodynamics and lymph flow balance during resuscitation from hemorrhagic 

hypotension employing instrumented and unanesthetized sheep with chronic 
lung lymph fistula. After baseline measurements for 2 h, animals were 
bled from a catheter placed in the artery to maintain systemic hypotension 
of 50-55 mmHg. After establishment of hemorrhagic hypotension, HES (HES 
group: n = 6) or normal saline (NS group: n = 5) was infused for one hour. 
The volume of infused solution was equal to the volume of shed blood in each 
animal. HES infusion restored systemic arterial pressure much more 
rapidly than NS . HES also produced significant increases in pulmonary 
arterial and left atrial pressures, and cardiac output. These parameters 
at the end of HES infusion were significantly higher than those with NS . 



The actual oncotic pressure gradient (plasma-lymph) was 
transiently widened during HES infusion. Both HES and NS infusion 
produced an increase in lung lymph flow, but these increased levels did 
not show significant differences (4.8±1.6 mL/15 min with HES vs. 
3.8±1.2 mL/15 min with NS). In conclusion, low mol. HES is a useful 
plasma substitute as it produced a transient beneficial effect on 
the oncotic gradient in pulmonary hemodynamics during the resuscitation 
from hemorrhage. HES solution also did not cause extravascular water 
retention that might induce respiratory disturbance at the early stage of 
resuscitation from hemorrhagic hypovolemia. 
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TI Characterization of acetyl starch by means of NMR spectroscopy and 
SEC/MALLS in comparison with hydroxyethyl starch 

AB The properties of starch derivs. which may be used as plasma 

substitutes, are dependent upon the mol. structure. Seven acetyl starch 
(AS) samples were determined and compared with results from hydroxyethyl starch 
(HES) samples. The molar masses and their distributions were determined with 
the combination of size exclusion chromatog. and light scattering. 
Slightly asym. distributions were determined with a polydispersity Mw 
/Mn .simeq. 2.4 and weight-average molar masses of Mw = 250,000-300,000 
g/mol for 6 AS samples and Mw/Mn .simeq. 3.6 and a weight-average molar 
mass of 766,000 g/mol for one AS sample. The average degrees of substitution 
(DS) and the substitution pattern were determined by high resolution MNR 
spectroscopy. The AS samples investigated had a DS of 0.42-0.81, 
comparable to HES, but the regioselective substitution pattern revealed 
differences. While for HES the position C-2 is preferred and the position 
C-3 has nearly no substituent, for AS both positions, C-2 and C-3, are 
substituted likewise. Degradability by a-amylase was tested in the 
laboratory for As as well as for HES having nearly the same degree of 
substitution and molar mass, but C-2/C-6 = 2 for AS and C-2/C-6 = 
1.4 for HES. An exponential decrease in the molar mass was observed over 
time, down to a limiting molar mass Mw .simeq. 50,000 g/mol for 
AS and Mw .simeq. 30,000 g/mol for HES, the degradation of AS 
occurred more slowly. 
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TI No coagulation disorders under high-dose volume therapy with low- 
molecular-weight hydroxyethyl starch 

AB Hydroxyethyl starch (HES) is often used for volume therapy. Since bleeding 

complications were reported repeatedly, a strict dose limitation of a maximum 
of 1500 mL 6% solution/day is recommended. Many indications require higher 
dosages. Bleeding complications are known to be caused by an acquired von 
Willebrand syndrome. It was shown that the accumulation of large mols. 
and their impairment in the coagulation system can be avoided by HES 
prepns. with a low in vivo mol. weight The effects of a high-dose therapy 
were not studied yet. The authors have investigated, how a 4-day 
high-dose therapy, using 3,000 mL 6% HES 70/0.5 on the 1st day and 1,500 
mL on days 2-4, affects the coagulation system and hemorheol. parameters 
of acute stroke patients. Thromboplastin time, activated partial 
thromboplastin time and thrombin time showed no changes, except for a 
slight, clin. irrelevant change due to dilution The subunits of von 
Willebrand factor VIII showed no change. Hematocrit decreased from 42.3 
to 37.4 after day 1, reaching 35.3% at the end of the therapy, 
demonstrating a substantial volume effect. Plasma viscosity and 
erythrocyte aggregation decreased slightly, however not significantly. 
Our study shows that even a high-dose therapy with 6% HES 70/0.5 has no 
influence on the coagulation system. 
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TI Polymeric compositions for purifying apolipoproteins 

AB The present invention relates to a composition for use in purification of 

apolipoprotein A (ApoA) or apolipoprotein E (ApoE), the composition comprising 
a first and a second polymeric material, wherein the first and second 
polymeric materials are immiscible in the primary aqueous solution, and wherein 
the second polymeric material is amphiphilic and water soluble The resulting 
primary aqueous solution is maintained for a period of time sufficient for 
essentially separating the phases formed, and removing the phase containing the 
second polymeric material and the main portion of ApoA or ApoE. 
Subsequently, the second polymeric material is separated from ApoA or ApoE. 
The ApoA or ApoE obtained can be used for the manufacture of a medicament in 
the treatment of atherosclerosis and cardiovascular diseases, sepsis or 
peripheral atherosclerosis as well as in a method for treatment of 
atherosclerosis and cardiovascular diseases, sepsis or peripheral 
atherosclerosis when administered in a therapeutically effective amount The 
effect on purification and yield of primary aqueous 2-phase separation 
followed by 

temperature-induced phase separation was studied by using ApoA-IM as the target 
protein. After cell removal, an E. coli fermentation solution containing Apo 
A-IM was 

added to an aqueous solution containing 17% Reppal PES-100, 12% PEG-PPG 
copolymer and 



3 . 5M urea. The degree of purification and the yield of Apo A-IM were 
calculated 

based on the ELISA results. 
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TI Polymeric compositions for purifying apolipoproteins 

AB The present invention relates to a process for purifying a hydrophobic or 
amphiphilic compound, by first mixing a starting material containing the 
hydrophobic or amphiphilic compound with a first polymeric material, water 
and at 1 of a second polymeric material and a surfactant, wherein the 
first polymeric material and the second polymeric material and/or 
surfactant are immiscible in the resulting primary aqueous solution The 

process 

further comprises maintaining the primary aqueous solution for a period of time 
sufficient for essentially separating the phases formed, and then removing the 
phase containing the main portion of the hydrophobic or amphiphilic compound 

and 

the second polymeric material and/or surfactant. The second polymeric 
material and/or surfactant are separated from the hydrophobic or amphiphilic 
compound, and subsequently recycled to the initial mixing step. The present 
invention further relates to a composition for use in purification of 
apolipoprotein 

A (ApoA) or apolipoprotein E (ApoE) , said composition comprising a first 
polymeric material and a surfactant, said first polymeric material and 
surfactant being immiscible in the primary aqueous solution obtained after 
mixing 



with water. ApoA or ApoE produced by this process can be used for the 
manufacture of a medicament in the treatment of atherosclerosis and 
cardiovascular diseases, sepsis or peripheral atherosclerosis as well as 
in a method for treatment of atherosclerosis and cardiovascular diseases, 
sepsis or peripheral atherosclerosis when administered in a 
therapeutically effective amount The effect on purification and yield of 
primary 

aqueous 2-phase separation followed by temperature-induced phase separation 
was studied by 

using ApoA-IM as the target protein. After cell removal, an E. coli 
fermentation solution containing Apo A-IM was added to an aqueous solution 
containing 8% Reppal 

PES-100, 16% Breox PAG-50A-1000 and 0-40% Triton X-100. The degree of 
purification and the yield of Apo A-IM after separation from Reppal PES-100 

the 

primary step, and from Breox PAG-50A-1000 and Triton X-100 in the 
temperature-induced phase separation were determined by gel scanning with 
densitometer . 
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TI Coagulation disorders caused by hydroxyethyl starch 
AB A review with 86 refs. is given on coagulation disorders caused by 

hydroxyethyl starch (HES) . Initially, HES was only characterized by its 
in vitro mol. weight (MW) . This is not sufficient because HES is 
degraded in vivo. One relevant parameter that predicts the rate of 
enzymic breakdown is the degree of substitution, a 

measure of the average number of hydroxyethyl groups per Glc unit. The higher 
this degree of substitution, the slower the 

break-down. In addition, because the Glc units can be substituted at C 2, 3, 

and 6, different substitution patterns are possible. They are classified 

by their C2/C6 hydroxyethylation ratio. A higher C2/C6 ratio results in 

less metabolism of the starch in vivo and results in a larger in vivo 

MW. This in turn affects therapy, because the larger the in vivo 

MW, the longer is the duration of the volume effect of HES. Of 

particular importance is the fact that HES with a high in vivo MW 

affects factor Vlll/von Willebrand factor which can lead to an acquired 

von Willebrand syndrome. During a 10-day volume therapy with a medium- 

MW HES 200, a form that is difficult to metabolize, we observed an 

80% drop in factor Vlll/von Willebrand factor. Therapy with a medium- 

MW HES 200, a form that is easily degraded, and therapy with a 

low-MW HES 70 did not result in a relevant decline of factor 

Vlll/von Willebrand factor. This explains why hemorrhagic complications 

were observed repeatedly in the United States after therapy with HES 

infusions, some of them lethal. In the United States high-MW 

HES 480 which is difficult to degrad s 1 G mo s t frequently used and results 

in a larger in vivo MW and subsequent decrease in factor 

Vlll/von Willebrand factor levels. In Europe, medium-MW HES 200 

that is easily degraded and low-MW HES 70 are preferred. In the 

future, HES should be characterized by the in vivo, not the in vitro 

MW. 
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TI Increased hemorrhagic risk after repeated infusion of highly substituted 
medium molecular weight hydroxyethyl starch 

AB Infusion of large vols, of high mol. weight hydroxyethyl starch (HES) has 
been known to lead to coagulation disorders. Medium mol. weight starch is 
considered a safe alternative, even after repeated administration. In 10 
patients with cerebrovascular diseases, a 10-day hemodilution was carried 
out using 10% HES 200/ 0.62. Initially, a loading dose of 500 mL was 
administered once over 4560 min, followed by 500 mL maintenance dose per 
day for 10 days. Its high intravascular mol. weight (120,000 D) showed that 
cleavage of the starch is slowed due to the higher degree of 



substitution. The continuous increase of HES-serum concentration to 27.7 
mg/mL gave evidence of a cumulation of poorly degradable mols. Although 
this caused a prolonged volume effect, plasma viscosity and 
erythrocyte aggregation were influenced in an unfavorable way. The neg. 
effects were most evident in their influence on the coagulation system. 
Under therapy, a significant 42.8% increase in activated partial 
thromboplastin time occurred. Factor VIII :C, von Willebrand ristocetin 
cofactor and von Willebrand factor antigen dropped during the therapy 
below the hemostasiol. limit of 30%, and in some patients below 10%. A 
high degree of substitution, particularly after 

repeated infusion, leads to a cumulation of large mols. that are difficult 
to break down and which unfavorably affect rheol. and hemostasiol. 
parameters . 
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TI The influence of volume therapy and pentoxifylline infusion on circulating 
adhesion molecules in trauma patients 

AB Adhesion mols. appear to play a pivotal role in tissue damage secondary to 
the inflammatory process. Besides neutrophil-and endothelial-bound 
adhesion mols., soluble forms have been detected in the circulating blood. 
They seem to be good markers of endothelial damage, but they may also have 
other biol. functions. Plasma concns. of soluble adhesion mols. 
(endothelial leukocyte adhesion mols. (sELAM-1)), intercellular adhesion 
mol.-l (sICAM-1), vascular cell adhesion mol.-l (sVCAM-1), and granule 
membrane protein 140 (sGMP-140) were serially measured over 5 days by 
enzyme-linked immunosorbent assays (ELISA) in 45 consecutive trauma 
patients. These received, by random allocation, only either 
hydroxyethylstarch solution 10% (mean mol. weight 200 000 Da) (n = 15) 
or human albumin 20% (n = 15) for volume therapy. Another 15 patients 
without defined volume therapy received pentoxifylline continuously (1.2 
mg . kg-1 . h-1 ) . Measurements were carried out on the day of admission to 
the intensive care unit (baseline) and during the next 5 days. At 
baseline, plasma concns. of all adhesion mols. were similar in 
all groups. In the hydroxyethyl starch group, sELAM-1 and sICAM-1 concns. 
decreased significantly reaching normal values during the study period 
whereas the mean (SD) values increased in the pentoxifylline group 
(sELAM-1: 71.1 (16.7) to 91.6 (17.8) ng.ml-1) and the albumin group 
(sICAM-1: 400 (81) to 749 (101) ng.ml-1). SVCAM-1 increased outside the 
normal range only in the human albumin group (to 760 ng.ml-1) . SGMP-140 
plasma concentration increased only in those receiving albumin (432 (85) 
to 550 (93) ng.ml-1) and this was significantly different to the other 
groups. None of the other hemodynamic or laboratory factors could be 

correlated 

with plasma concns. of the adhesion mols. The authors conclude 
that volume therapy with hydroxyethyl starch resulted in a decrease in 
circulating adhesion mols. in the authors' trauma patients. In contrast, 
volume therapy with albumin did not exert this effect. Continuous infusion 



of pentoxifylline did not have a beneficial modulating action on 

circulating adhesion mols. 
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TI Influence of low molecular weight hydroxyethyl starch 
(HES 40/0.5-0.55) on hemostasis and hemorheology 

AB The rheol. parameters erythrocyte aggregation and plasma 

viscosity were lowered in hemodilution therapy with low mol . weight HES 
(56-61 kD) compared to therapy with high or medium mol. weight HES. HES does 
not effect hemostasis (thromboplastin time, thrombin time, fibrinogen 
concentration) . 
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TI All medium starches are not the same: influence of the degree of 
hydroxyethyl substitution of hydroxyethyl starch on plasma 
volume, hemorheologic conditions, and coagulation 
AB After the administration of high vols, of high-mol . -weight starch 

(hetastarch) , bleeding complications have repeatedly been observed Later 

studies showed that the application of medium-mol . -weight starch led to far 

fewer disturbances of the blood coagulation system. However, the 

relationships among the degree of hydroxyethyl substitution, the rate of 

degradation, and the average in vivo mol. weight have not been investigated. A 

10-day hemodilution treatment (n = 20) was carried out using two 

medium-mol . -weight hydroxyethyl starches (HES) with a degree of hydroxyethyl 

substitution of 0.5 and 0.62, resp. (10% HES 200 was used for a 

substitution of 0.5 and 6% HES 200 for a substitution of 0.62). After a 

loading dose of 500 mL was administered, 1000 mL of HES was infused daily 

for 4 days, and then 500 mL was infused daily for 6 days. The more highly 

substituted starch was broken down more slowly and eliminated renally. 

This resulted in a higher intravascular mol. weight than for the less highly 

substituted HES (120 vs. 84 kDa) and a greater increase in serum 



concentration (20.3 vs. 9.0 mg/mL). Initially, the more highly substituted 

6-percent HES had a lesser effect on plasma volume (p<0.01) . 

Because of HES accumulation, there was no longer a significant difference 

between the starches by the end of treatment, even though a higher dose of 

the 10-percent low-substitution starch was infused. Six-percent HES 

caused an increase in plasma viscosity (+9%, p<0.01) that was 

due to an accumulation of macromols. Ten-percent HES 200/0.5 had no 

effect on the coagulation system beyond the dilution effect. Six-percent 

HES, on the other hand, led to an acquired von Willebrand syndrome during 

the course of the 10-day therapy. Factor VIII function was reduced by 

72.2 percent, von Willebrand ristocetin cof actor by 51.3 percent, and von 

Willebrand factor antigen by 64 percent (p<0.01) . Thus, it is the 

intravascular and not the initial (in vitro) mol. weight that dets. the 

properties of HES. Especially after repeated administration, a high degree of 

hydroxyethyl substitution leads to an accumulation of macromols. that 

affect hemorheol . measures and the coagulation system just as adversely as 

high-mol . -weight starch does. Depending on the degree of 

substitution, medium-mol . -weight starches can have widely differing 

properties . 
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TI Influence of intravascular molecular weight of 

hydroxyethyl starch on platelets 
AB Complications concerning the blood coagulation have been observed repeatedly 

after administration of highly substituted, high mol. weight hydroxyethyl 

starch (HES), but it has not been examined as to how intravascular mol. weight 

and degree of substitution of HES influence platelet 

number and volume after repeated administration. Thirty patients with 
cerebrovascular diseases were treated for 10 days with hemo-dilution 500 To 
1500 mL of HES 200/0.62 (n=10), HES 200/0.5 (n=10) or HES 40/0.5 (n=10) 
were infused daily. During the first days, the number of platelets was not 
lowered beyond the dilution effect, but at the end of the therapy the number of 
platelets had increased in all 3 groups beyond the initial value. 
Platelet volume was lowered significantly in the 3 groups. HES 200/0.62 
caused the largest drop in platelet volume (-10%, p<0.01) . A possible 
explanation could be that HES macromols. are attached to platelets or are 
phagocytized by them. The larger platelets are then broken down and, to 
compensate the loss, more thrombocytes are released. A correlation 
between the mol. weight of HES and the breakdown rate of the platelets can be 
suspected, because HES 200/0.62 had the highest intravascular mean mol. 
weight (121 kD) and the largest effect on platelet volume 
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TI Effects of 6% hydroxyethyl starch and 3% modified fluid gelatin on 

intravascular volume and coagulation during intraoperative hemodilution 

AB In the perioperative period, artificial colloids are most often infused in 
doses of 500-1000 mL i.v. This randomized study compared the effects on 
intravascular volume and coagulation of .apprx.2000 mL of two isooncotic 
artificial colloids: 6% hydroxyethyl starch (HES; MW 200,000; 
substitution ratio 0.40-0.55) and 3% modified fluid gelatin (GEL). We 
hypothesized more pronounced hypocoagulation with HES and a weaker 
intravascular volume effect of GEL. Forty-two patients, scheduled for 
primary total hip replacement, were allocated randomly to receive HES or 
GEL during acute normovolemic hemodilution and subsequent further 
intraoperative hemodilution. Blood samples were taken before and after 
500 mL and 1000 mL of acute normovolemic hemodilution; intraoperatively 
after 20 mL/kg of artificial colloid and at the end of colloid infusion; 
on arrival in the recovery room; and 3 h later. We quantified: 1) 
coagulation variables; 2) blood loss; 3) hemodynamic stability; 4) 
necessary infusion volume; 5) interstitial extravasation, calculated from 
plasma vols, measured using albumin marked with technetium-99m and 
iodine-125, resp.; 6) percentage volume effect at the end of the study as 
well as hematocrit, total serum protein, and colloid osmotic pressure. 
Intraoperative volume therapy was guided by radial systolic pressure and 
systolic pressure variation, mixed venous Hb saturation in the pulmonary 
artery, and pulmonary capillary occlusion pressure. The following 
differences (HES vs GEL, P <0.05) were found: 382 vs 725 mL extravasation; 
76% vs 56% intravascular volume expansion 7 h after the median point of 
artificial colloid infusion; 27% vs 29% hematocrit and 35 vs 45 g/L total 
serum protein on arrival in recovery; 4 vs 0 abnormal bleeding times (>900 
s); 3437 vs 2778 mL blood loss. This study quantifies a poorer volume 
effect of GEL and a higher blood loss with HES. The higher blood loss was 
significant with one-tailed testing only. These observations warrant 
extra GEL infusion to avoid hemoreconcn . and caution with large dose HES. 
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